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ABSTRACT:
Most of the soils in Iran, located in arid and semiarid region of Asia, have less than one
percent organic matter. For improving the organic matter in these soils, organic fertilizers
are used, which ameliorate the chemical, physical and microbiological properties of these
soils.Considering shortage of manures, application of organic fertilizers like municipal
waste leachate and compost, as a rich source of nutrition, is favorable .with regard to the
importance of this issue;our research was aimed at evaluating the impact of municipal
waste compost (MWC) and municipal waste compost leachate (MWCL) on some soil
chemical properties and corn plant responses under greenhouse conditions. To this aim,
soil samples were exposed to composted garbage Leachate concentrations of 0,20 ,40 and
60 % (v v-1, MWCL/Water) and compost rates of 0,15,30 and 60 ton ha-1 in greenhouse
conditions for 3 months and measured some soil chemical properties and corn plant
responses. Municipal waste compost and its leachate increased the amounts of available
macro- (N, P, K) and micronutrients [iron (Fe), manganese (Mn), Zn, and Ni] in soil,
which in turn enhanced soil productivity and crop yield. Application of municipal waste
compost and its leachate significantly increased the levels of EDTA—extractable nickel
(Ni) and other elements in the soil. Although municipal waste compost and its leachate
increased concentrations of some heavy metals and other nutrients in corn, particularly in
60% (V/V,MWCL/Water) and 60 t ha-1 (MWC) treatments, the concentrations were
below the reported critical levels for these metals. Municipal waste compost and its
leachate are rich in plant nutrients and OM and are acidic; therefore, they may be used as
solid and liquid fertilizers especially in calcareous and low organic matter soils.
Key words: Compost, Corn, Macronutrients, Heavy metals, Micronutrients, Municipal
waste leachate.



INTRODUCTION

Using the residues of human consumption, agricultural activities, municipal garbage,
plants and animals can improve soil physical and chemical properties and also the
fertility and production capacity (Sposito, 1982). Composts represent an important
resource to maintain and restore soil fertility and are of great values nowadays,
particularly in those countries where the organic matter content of the soil is low
(Castaldi et al., 2004). Soil organic matter plays a major role in maintaining soil quality
(Pedra et al.,2007).In addition to supplying plant nutrients, the type and amount of soil
organic matter influencesseveral soil properties (Arau’jo et al., 2008).

Increasing the soil organic matter improves soil properties, enhances soil quality, and
reduces soil erosion, and increases plant productivity and soil microbial biomass. Thus, in
the regions where organic matter content of the soil is low,agricultural use of organic
compost is recommended for increasing soil organic matter content and consequently to
improve and maintain soil quality. Attractive alternative to recycling such wastes, is
composting. Composting is a stabilization process through aerobic decomposition of
waste, which has been widely used for different types of wastes (Cai et al.,2007). Many
studies have generally shown that the application of this material has promoted apositive
influence on a wide variety of crops.

Nevertheless, contradictory results of crop yields have been obtained when the fertilizing
capacity of compost has been contrasted with those of organic and mineral fertilizers. It
has been demonstrated that the application of compost to soil improves some physical
properties such as porosity, water-holding capacity and bulk density.

It also promotes buffering capacity of soil and increases the percentage of organic matter
and cation exchange capacity. Occasionally, negative aspects can emerge from compost
incorporation,such as an increase in organic pollutants and electrical conductivity of
soils. In general,compost application to soil has a positive effect on the microbial
population and rhizosphere microorganisms and also contributes to the reduction of
nematode populations in plants.However, when big doses of compost are used, an
inhibitory effect on seed germination may appear.

According to Canellas et al (2001) the use of municipal solid waste (MSW) in
agricultural lands can be justified by the need of finding an appropriate destination for
waste recycling.However, agricultural application of MSW may present a potential threat
to the environment due to the presence of pathogens and several pollutants (i.e., heavy
metals or organic pollutants). Also Considerable attention has been paid to the land
application of sewage sludge worldwide in recent years. A large volume of leachate is
produced in the process of converting solid waste refuse into compost due to the high
moisture content of municipal solid waste in Iran.

Municipal waste leachate has been reported to affect soil physical and chemical
properties (Khoshgoftarmanesh and Kalbasi, 2002). It promoted soil aggregation, reduced
surface crusting, reduced pH in calcareous soils, and increased soil organic matter. In a 2-
year study, application of 320 t ha -1 of an animal husbandry sewage effluent with 2.4%
dry matter increased corn yield significantly (Sutton et al., 1987). Irrigation with a



secondary sewage effluent increased the growth and yield of vegetables (Davis et al.,
1988). The yield of plots irrigated with this effluent was as high as plots receiving N,P,
and K fertilizers. Application of refuse to soil may increase the heavy metal contents of
the soil that may allow transfer of these metals into the plant .This phenomena usually
occurs when industrial sludge is used (Farrell and Jones, 2009) or when a high rate of
sewage sludge is applied to the soil. The application of Composted Urban garbage and
Leachate increases soil organicmatter, N, P and stable aggregates from amended soils.
The results also show a positive response of plant growth to application of municipal
solid waste compost in soils. However, heavy metals (HMs) such as Cd, Cu, Pb and Zn
are found in all MSW compost, and there are obvious concerns about such toxic elements
entering the food chain through food crops to which composts have been applied as
fertilizer (Gillet, 1992). Use of any organic matter sources, including urban waste
compost and leachate (MWL) produced in process of converting solid waste refuses into
compost in arid and semi-arid regions like Iran, is very important. With attention to
importance of cited issue; The objectives of this greenhouse study with corn plant were to
determination (1) if the use of town urban garbage compost and its Leachate as a
potential fertilizer will promote plant growth, yield, and nutrient uptake and improve soil
chemical properties.(2) Do town urban garbage compost and its Leachate have similar
effects on the plant responses and soil properties? And if not, which of them is better for
using? (3) Study the effects of Municipal waste Leachate application on accumulation of
heavy metals by corn.

MATERIALS AND METHODS

Municipal waste compost leachate (MWCL) Test

An experiment was conducted during 2009 in the experimental greenhouse of university
of Tehran, Iran, on loamy soil. The Municipal waste compost and its leachate were
collected from an urban waste recycling plant in Tehran. At first, some properties of soil
and leachate like EC ,PH ,organic matter ,macro(K,P,N) and Micronutrients
(Pb,Cu,Cd,Ni,Mn,Zn,Fe), dissolved anions and cations were measured (Table 1&2).

The experimental design was a completely randomized design (CRD) with four
replicates.

The pots including 6 Kg soil and seeds of corn ((Zea mays L.) was irrigated with the rate
of 0,20% , 40% and 60 % of Municipal waste compost leachate by Volume for 8 weeks.

Municipal waste compost (MWC) Test

To conduct this test also a completely randomized design (CRD) with four replicates was
used. Municipal waste compost was added at 0, 15, 30 and 60 t ha-1 to 4 Kg soil (the soil
used for leachate Test) in pots and mixed thoroughly .then corn seeds (Zea mays L.) were
sown in each

pot. in the study also some properties of soil and compost like EC ,pH ,organic matter
,macro(K,P,N) and Micronutrients (Pb,Cu,Cd,Ni,Mn,Zn,Fe) ,were measured (Table
1&3).



Plant and soil analysis after applying treatments

At the end of the eight week growth period above ground plant parts were harvested,oven
dried, weighed and analyzed for N, P, K, Fe,Cu, Zn, Pb, Ni, Co, Cr, and Cd were
determined by wet combustion (Cottenie et al., 1982) and by atomic absorption
spectrometry (Perkin—-Elmer 3030 AA spectrometer) (Champan and Part, 1961). Before
planting and after harvesting of corn, soil samples were collected from surface (0-30cm)
in the region, air-dried, and crushed to pass a

2-mm screen before analysis. Soil pH was measured in soil saturation paste on a digital
pHmeter.

Available-P content in the soil was determined by a colorimetric method (Olsen and
Sommers, 1990) and available-K was extracted with NH4-Ac (flame-photometer
method)(Champan and Part, 1961). Available Fe, Mn, Zn,Cu, Pb, Ni, Co, Cr, and Cd
were extracted with EDTA (Olsen and Sommers, 1990) and then determined using AAS
technique (Champan and Part, 1961).

Statistical analysis

In both experiment, the effects of different treatments on the important plant indexes
including root dry weight, root length, stem length and stem dry weight and soil chemical
properties

were measured and registered and compared with blanks and together. Data were
analyzed by

analysis of variation using of the statistical analysis system (SAS, version 6.12, 1989).
Mean

separation showed by Duncan range test (P=0.05).

RESULTS AND DISCUSSION

Chemical characteristics of municipal waste compost and its leachate and response of
the soil

to leachates irrigation:

Table 2 presents the chemical composition of compost leachate. The pH value of leachate
was acidic and EC presented very high.The leachate in general also had a high content of
P, Na, Ca, K, Mn and especially of Cl, Fe, HCO3-and Mg. the concentrations of compost
constituents are nearly high (Table 3)Table 1 presents the chemical composition of the
soil before treatment and Table 4 and 5 shows the mean comparison of the chemical
composition of the soil after treatment.

The amount of available N, P and K in soil increased as the result of leachate application.
The

increases were significant for all concentrations, especially for 60 % treatment. The
organic carbon(OC) content of the soil, increased with application of leachate. EC with
increase of

leachate concentrations increased. Municipal waste compost leachate application
significantly

(p<0.05) increased the levels of EDTA-Zn, Fe and Mn in the soil . In general, EC and the
majority of anions and cations increased significantly by irrigating with leachates



compared with the original soil and even by watering with deionized water compared
with the initial soil content.

Irrigating with the different leachate concentrations decreased soil pH significantly.
Application of waste leachate increased the amount of EDTA-extractable Ni in the
s0il.CaCO3 concentration decreased with increase of the leachate concentration. The
Concentration of the majority of anions and cations also increased significantly with
increase of the leachate

concentration. The amount of available N, P and K and micronutrient/heavy metal
concentrations

in soil increased as the result of waste compost application (Table 5).

Effects of the waste compost and its leachate supply on concentrations of N, P, K and
micronutrients /heavy metals and the plant growth and yield

Application of MWC and MWCL increased the amounts of macro- and micro nutrients in
the soil, which in turn promoted soil productivity and crop yield. The concentrations of
N, P, K and macronutrient elements in the dry matter of the aerial part of the plant are
given in Table 6 and 7. The results show a considerable accumulation of macronutrients
by the plant tested. The stem height and Dry matter weight,

and also the amounts of nutrient uptake, were highest in 60% of MWCL. Also plant
elemental analysis showed major differences between MWCL and non MWCL -treated
plants. Effects of the waste compost and its leachate significantly increased Dry matter
weight of Corn as compared to the control. The N, P and K content and concentration of
micronutrients in plant increased (p<0.05) with increase of compost and leachate
concentration. The content of concentration of cations was higher in plants exposed to 60
% leachate concentration than in those exposed to 40 % leachate concentrations, which is
in accordance with the higher concentration of these elements in 60 % leachate
concentration and in the soils watered with them. Corn plants showed significant changes
in macronutrient content in response to compost and its leachate concentrations. Amount
of the waste compost and

its leachate, significantly increased concentrations of macro and micronutrients in Dry
matter, also they had significant effects on concentrations of heavy metals.

Effect of watering with leachate on the soil
Effect of MWCL on some soil chemical properties is shown in Table 4.

Effect of leachate on soil salinity, PH, OC andCaCO3

Soil salinity increased because of dissolved salts and the increase of concentration of
applied leachate. The positive relationship of soil EC to MWCL application shows an
excess salt content in MWCL. Soil EC values were several times relative to the control,
in Higher MWCL concentrations, to levels characterized as

slightly saline that may adversely affect the growth of plant (Lima et al., 2004). The
increase

in EC warns against to soil salinization and impaired crop growth. Adding MWCL to soil
can decrease soil PH in short period of time. In long time leachate has no effect on soil
PH because of the high buffer capacity of the soil (Rahimi,1995). The Municipal compost



used had slightly acidic pH, and this property appear to be extremely useful in the case of
application on calcareous soils where compost acts as a pH corrector. High amount of
organic matter in leachate increased soil organic carbon. Soil CaCO3 decreased due to
leachate acidic PH

(Khoshgoftarmanesh and Kalbasi, 2002). Organic matter and pH of the MWCL and
compost are the most important factors that control the availability of micronutrients in
the soil (Forbes, 1970).

Effect of leachate on soil macronutrients

Remarkable amount of N is available for plant because of organic matter, acidic PH and
proper moisture in soil (Zupanc and Zupanc’ic,2010) and these conditions are provided
by leachate . the high amount of P in leachate and its acidic PH increases dissolution and
availability of P.added organic matter to soil by leachate increases P dissolution from
phosphate complexes with Fe ,Al and Ca complex formation 46.because of high amount
of K in leachate and organic matter that increases CEC ,the K amount rises in soil . Those
results agree with results of other researchers (Khoshgoftarmanesh and Kalbasi,2002).

Effect of leachate on soil soluble cations

Decreased soil PH increases CaCO3 solution and then soluble Ca rise up. Leachate acidic
PH solves minerals including Mg likedolomite and then Mg availability increases in soil
solution phase .oxidation and OM spoil produces CO2 that decreases soil PH and
increases nutrient solubility like Ca and Mg (Farrell and Jones,

2009). Applying leachate to soil significantly increases the amount of soil soluble Ca,
Mg, Na and K (Diaz and Lan, 1994).

Effect of leachate on soil soluble anions (saturated extract)

Municipal waste leachate compost effect on soil Cl, soluble sulfate and soluble
bicarbonate is shown in Table 5. With adding leachate to soil,the amount of soil Cl,
soluble sulfate and soluble bicarbonate increased and leaching and time passing
decreased their amount (Diaz and Lan,1994).

Effect of leachate on soil micronutrients

Decreased soil PH by leachate ,providing proper condition for micronutrients availability,
and its high amount of OM ,for its chelating property ,and high amount of available Fe
,Mn and Zn ,increases the micronutrients

available amount in soil .similar findings have been reported (Banin and Narorot, 1981;
Lindsay and Norvell, 1978; Vaisman et al., 1981;Trierweiler and Lindsay, 1969). Applied
leachate had lack of measurable Cu.

Effect of leachate on soil heavy metals

leachate has some Ni and with its acidic PH increases soil available Ni in short term
(Gallardo-Lara and Nogales, 1987). Similar results have also been reported by other
investigators (Prechthai et al. 2008; Smith and Hayden, 1984). Applied leachate had lack
of measurable Pb and Cd. In general, results have shown that for leachate, each 3
treatments of 20,40 and 60 %( V/V) had significant effect ,at 5% level ,on soil chemical
properties like EC ,PH,



organic matter, macro and micronutrients,dissolved anions and cations and between
treatments have been observed significant differences .the treatment 60% have shown
highest effects on soil properties. Lowering the

pH caused metal ions to be more soluble and thus more available to the plant which
includes both micronutrients and heavy metals that are considered pollutants and also
plants and animals poisons (Khoshgoftarmanesh and Kalbasi, 2002).

Excess trace elements in MWCL may be an occasional problem for the agricultural
application of MWCL, but usually MWCL contains these metals at relatively low
concentrations, and all can be adsorbed to the surfaces of soil particles.interpreting of
results have shown that municipal waste compost leachate improves fertility of

soils by raising the quantity of macronutrients and micronutrients and other essential
elements in soils but to application of it, we should consider the quantity and available
forms of heavy metals and their additive effects on soils and also we should consider the
excessive quantity of elements and their toxicity such as salinity to soils and plants yield
and exert favorable managements.

Effect of compost on soil chemical properties
Compost effect on some soil chemical properties is shown in Table 5.

Effect of compost on soil salinity, PH and OC

In all the treatments there was slightly increased in soil pH. Soil salinity has increased
because of compost dissolved salts. Applying compost to soil raised the EC because of
Ca, Mg and CI high amount in compost and it decreased in end of season because of
compost dissolved salts leaching by irrigation water (Adani et al., 2006;

Epstein 1975; Lakhdara et al., 2009; Stark and Clapp, 1980). EC increase in cultivated
soil was less than uncultivated soil (data have not shown) because of plant cultivating
effect and soil dissolved salts using by plant .compost did not have any effect on
cultivated soil PH and also did not have any significant effect on uncultivated soil .high
amount of OM in compost increased OC in both soil and OC amount in uncultivated soil
was higher than cultivated soil because of plan cultivation effect and increase of OM
degradation in cultivated soil. Applying compost to soil increases the amount of soil OC
(Gallardo-Lara and Nogales, 1987). Incorporation of composts into soil increases the salt
content as well as soil electrical conductivity, especially if high doses of

compost are applied, because of the high salinity of composts (Gallardo-Lara and
Nogales, 1987). Thus, Guidi et al (1982) showed that when sewage sludges and composts
were applied on a sandy loam soil the electrical conductivity increased in all plots, but, in
every case, winter rainfall lowered the content of soluble salts to a

level close to that of the control. Chanyasak et al (1982) assumed that the relatively high
electrical conductivity after garbage-compost treatment might be one of the main causes
of the inhibitory effect on turnip growth caused by high loading of composts.
Nevertheless, this disadvantage appears to be less acute than in the case of sewage
sludges which easily promote salinization states equal to,or higher than, 4dS/m
(Gallardo-Lara and Nogales, 1987) representing a serious risk to the growth of several
types of crops (Gallardo-Lara and Nogales, 1987). Keonoh (1978) demonstrated that the
continuous application of compost increases organic matter, and in the case of soils with
a low organic matter content equilibrium is achieved with five-year treatments. Hoffmann



(1983) conducted long-term field experiments on acid and alkaline soils, and the results
in acid soils showed that, by raising municipal compost doses,soil organic matter content
was increased from 2% to 6.9%. Aerobic sludge compost plus the organic fraction of
urban refuse has also been reported to bring about an increase in organic carbon in the
soil (Gallardo-Lara and Nogales, 1987). The incorporation of compost to soil, especially
at

high doses, increases the cation-exchange capacity.

Effect of compost on soil macronutrients

Remarkable amount of N is available for plant because of organic matter, acidic PH and
proper moisture in soil (Takeda et al., 2009) and these conditions are provided by
compost.Because of oxidation and OM degradation in soil a lot of nutrients like P, are
going to be available to plant (Gallardo-Lara and Nogales, 1987). Applying compost to
soil increases soil available P and similar results has reported by other researchers
(Gallardo-Lara and Nogales, 1987).Due to high amount of K in compost and organic
matter, increasing CEC, the K amount rises in

soil. The availability of municipal-compost nitrogen is closely related to the maturity of
these materials. The addition to soil of immature compost with a C/N ratio above 30
produces abiological blockage of available nitrogen due to the accelerated growth of
microflora that use nitrogen for their own development (Gallardo-

Lara and Nogales, 1987). On the other hand,composts with C/N ratios lower than 20
cause a smaller increase in the microflora than those with C/N ratios above 30 (Gallardo-
Lara and Nogales,1987), implying that soil nitrogen is not biologically immobilized
(Gallardo-Lara and Nogales, 1987). According to Chanyasak and

Kubota (1981) the C/N ratios of sufficiently well composted materials vary widely, from
5 to 20,depending on the type of raw material, and thus the C/N ratio cannot be used as
an absolute indicator of compost maturity. The C/N ratio used in the study was suitable.
Regarding the effects of compost application on the phosphorus content of soil, studies
performed up to the present have given conflicting results. On one hand, field
experiments have shown that these compounds contribute towards an increase in the
available phosphorus in soil (Gallardo-Lara and Nogales,1987).Several authors have
demonstrated the capacity of composts to enrich soil in potassium,

calcium and magnesium. Gallardo-Lara and Nogales (1987) have all indicated that levels
of these elements in soil rise with increasing doses of compost.

Effect of compost on soil micronutrients

The Compost high amount of OM, its oxidation and degradation and neutral PH increase
micronutrients availability such as Fe, Mn, Zn and Cu in soil (Gallardo-Lara and
Nogales, 1987).Similar findings have been reported (Antoniadis and Alloway, 2003).

Effect of compost on soil heavy metals

Compost may increases heavy metals amount in soil as it increases essential nutrients
amount in soil. Increased Heavy metals amount such as Pb ,Cd and Ni by compost have
been reported(Ben Achiba et al., 2009). Difference

between available Cd and Ni in cultivated and uncultivated soils is not significant (data
have not shown) and they also did not absorb by plant.Richness in essential plant



micronutrients is one of the main characteristics of town waste compost.Gallardo-Lara et
al (1984) conducted greenhouse investigations and, at the post harvest, found that
increasing application of town refuse compost linearly increased the residual extractable
Zn in two soils of different fertility, while similar effects for Fe were recorded in the
low-fertility soil, but not in the other soil. The most important sources of these toxic
elements are industrial wastes and wastewaters. It would, therefore, be advisable to
exclude these residues from the public collection of garbage and avoid their mixture with
innocuous municipal wastes (Gallardo-Lara and Nogales,1987).The potential hazards
associated with the

heavy-metal contamination of soils tend to increase with time. This may be caused by a
decrease in soil pH, especially when the nitrogen and sulphur contents of the waste
products are high and the lime content low (Gallardo-Lara and Nogales, 1987). In
relation to the application of composted residuals to soil, the main elements generally of
concern include: Zn, Cu, Ni, Cd, Pb,Cr and Hg (Stephen, 2009) because they are
potentially present in compost in amounts that may be greater than the background values
in the

receiving soil.

Effect of compost and its leachate on corn yield

Effect of compost and its leachate on mean corn stem height, total dry weight is presented
in Table 6 and 7. Compost is a rich source of essential nutrients that improves plant yield
and growth. Including remarkable amount of nutrients, compost increases available form
of nutrients for plant in soil and then increases root growth and nutrient uptake by plant
that results in plant stem height and Dry weight rise up. Similar findings have been
reported by other researchers (Sutton et al., 1987; Lima et al., 2004). Several authors
have verified the effects of composts or of compost extracts on seed germination
(Gallardo-Lara and Nogales, 1987). No negative effects should appear if the doses used
are not excessively high. However, when greater doses

are applied, several plants present different degrees of sensitivity towards the depression
of germination caused by the application of these organic materials. In this study, in all
concentrations haven’t seen any inhibitory effects on plant. Wong & Chu (1985)
postulated that the contents of ammonia, ethylene and heavy metals in compost were
inversely correlated with seed germination and root elongation of different crops.
Because the ammonia and ethylene oxide contents declined with age of compost (Wong,
1985), it was concluded that compost should be stored at least 115 days before being
applied to crops. The compost used in this study has also been stored several months
before using.

Effect of compost and its leachate on corn macronutrients

Compost high amount of N, P and K, results in their amount increasing in soil and then
their uptake rising up by plant. Compost with providing proper conditions like adjusted
PH, high amount of P and OM, increases phosphate compounds solubility, that result in
available P increasing in soil and then P amount uprising in plant. Applying compost to
soil increases N, P and k uptake by plant (Gallardo-Lara and Nogales,1987). Application
of compost and its leachate increased residual availability of the micronutrients in the
soil. This was probably due



to the high OM content and acidic pH of the leachate (Higgins, 1984). The marked
increase in residual available P is probably due to the OM content and acidity of the
leachate which could enhance the availability of native soil P (Rahimi,1995).The
incorporation of these derivatives of waste leads to significant increases in plant
potassium content (Gallardo-Lara and Nogales,1987). This tendency also appears when
results are expressed in terms of the amount of potassium extracted by the plant
(Hortenstine and Rothwell,1973). Generally, it has been claimed that potassium is present
in compost in an easilyassimilated form. Hortenstine & Rothwell (1973) found that the
addition to soil of 512 metric tones of compost per hectare resulted in the extraction of 50
times more K by millet crops when compared to control crops. In another study these
same authors (Gallardo-Lara and Nogales, 1987) deduced that sorghum crops recover 74-
98% of the potassium present in compost. With regard to

the effects of these products on the concentration of calcium and magnesium in plants,
according to Gallardo-Lara and Nogales 1987, no significant changes are observed. Data
relative to the total amount of calcium and magnesium extracted by crops show that
increases are produced by the addition of compost, although these effects are always less
pronounced than in the case of potassium (Gallardo-Lara and Nogales, 1987). As
previously described, incorporation of compost to soil to yield a C/N ratio above 30
results in the immobilization of soil nitrogen, which originates a deficiency of this
element in plants. This effect has been demonstrated in several crops, such as corn,
tobacco, radish, oats, sorghum and turnip(Gallardo-Lara and Nogales, 1987). These
deficiencies may be corrected by the addition of nitrogenized mineral fertilizers
(Gallardo-Lara and Nogales, 1987). On the other hand, massive addition of these
materials to agricultural land appears to increase significantly the amount of nitrogen
absorbed, although salinization of soil may also occur (Hortenstine and Rothwell,
1973).Bengtson & Cornette (1973) indicate that the

addition of composts to soil does not produce significant changes in plant phosphorus
concentration; producing, at most, slight increases in the amount of this nutrient when
high doses of compost were used (Gallardo-Lara and Nogales, 1987).Data concerning the
amount of phosphorus absorbed reflect progressive increases promoted by increasing
doses of this material (Hortenstine and Rothwell, 1973).

Effect of compost on corn micronutrients

Effect of compost on corn Fe ,Mn, Zn and Cu is displayed in Table 8.compost PH
amendment and it ,s high amount of Fe ,Mn ,Zn,Cu and OM ,in which increases
micronutrient compounds solution in soil ,results in micronutrient amount increasing in
soil and then their absorb rising up by plant. Applying compost to soil increases Fe, Mn,
Zn and Cu absorption by plant (Sterrett and Chaney, 1982). Lowering the pH caused
metal ions to be more soluble and thus more available to the plant which includes both
micronutrients and heavy metals that are considered pollutants and also plants and
animals poisons (Khoshgoftarmanesh and Kalbasi, 2002).

Organic matter and pH of the GL are the most important factors that control the
availability of

micronutrients in the soil (Forbes, 1970). The incorporation of composts to soil produces
a



considerable enhancement of the plant absorption of Zn, Cu and B. Nogales et al (1985b)
havedescribed increases in the content of zinc in different plant species, although toxic
effects havebeen observed. Increases in copper have been described in plants. The same
effect wasdemonstrated in a field test, although, in this case,increases in the concentration
of copper weredetected in corn plants but not in other cereals.The addition of compost to
soil does not promote significant changes in the amount of iron in plants, leading, at
most, to a slight reduction (Gallardo-Lara and Nogales, 1987).

Effect of compost and its leachate on corn heavymetals

Ni and Cd amount were not measurable in plant. Pb high amount in compost increased it
in soil

and then its amount in plant. Toxic effect of Pb can result in plant growth decreasing (Pan
et al., 2010).Applying compost to soil increases Pb uptake by plant (Sterrett and Chaney,
1982). The application of large quantities of compost and leachate may contaminate soils
with heavy metals or other toxic elements. Nevertheless, only some of these elements
appear to be absorbed by the plant in great quantities. Thus, King et al (1977) in a study
of corn, reported an increase in the

amount of absorbed cadmium but not in the amounts of Cr, Ni or Pb. Mortvedt and
Giordano (1975) obtained similar results for chromium in maize crops. The incorporation
of compost has also been noted to cause increases of cadmium in other types of crops
(potatoes,sugar cane, wheat, barley and oats) although no changes were observed in the
amounts of Hg, Ni, Cd and Pb

(Gallardo-Lara and Nogales, 1987). There is a wide range of concentrations of leachate
constituents, which may be influenced by a number of waste- and sitespecific factors,
such as refuse composition, age of the landfill and climate. According to Andersson
(1977),some heavy metals added to soils in the form of soluble salts appear to be more
available to the plant than when administered as municipal residues, as in this latter case
they are retained by the organic material. For this reason, the possibilities of
contamination from compost are small unless extreme circumstances, such as application
of very high doses of compost or very acidic

soil pH values, exist. Gray & Biddlestone (1980), in their trace metal analyses of
composts and soils, showed that municipal composts carry high levels of some trace
metals, e.g. Pb, Zn and Cu, and that they greatly increase the total and extractable levels
in soils to which they are applied. However, the availability of these metals to crops is
low. For compost effects on soil and

corn, results have shown that each 3 treatments of (Korcak, 1980) and 60 t ha-1 had
significant effect ,at 5% level, on soil chemical properties like EC, pH , organic matter,
macro and micronutrients and corn properties like yield, wet matter , dry matter , macro
and micronutrients. Significant differences have been observed between treatments and
the treatment 60 tha-1

have shown highest effects on soil and corn properties.explanation of results have
demonstrated that compost improves fertility of soils and corn yield and growth by
raising the quantity of macronutrients and micronutrients and other essential elements in
soils and corn but to apply these kind of fertilizers we should notice the quantity and
available forms of heavy metals and their additive effects on soils and plants like corn
and also we should notice the excessive



quantity of elements and their toxicity and salinity to soils and plants yield like corn and
use favorable managements. In general, The content of several ions in the compost and its
leachate is of potential nutritional value to plants, especially when the heavy metals
content are low, but high concentrations of some ions can potentially increase salinity
soils. the potentially pollutant ions to increase soil salinity in the compost and its leachate
tested can be Cl, HCO3 -, Ca, Mg, Na

and K . The Na content was of greater interest since it is an important contributor to soil
salinity and the Na concentrations in the compost and its leachate tested had the highest
cation content. The results show that the salt content in the soils under compost and its
leachate treatments increased proportionally with the respective salt concentration. EC in
soils under the compost and its leachate treatments exceeds the threshold level (4 dSm-
1EC). Increased soil salinity reflected increased the compost and its leachate salinity and
the magnitude of the increase depends on the salt concentration in the compost leachate.
Similar results with regard to increases in K, P, Mg contents and especially the Na
content was published by (Bramryd, 1988) for soil samples of plots irrigated with
leachates. A significant increase in soil salinity was also found with waste water
irrigation, where a strong correlation (r=0.98) existed between the salinity of irrigation
water and the resultant soil salinity (Al-Jaloud, 1992). The soil-solution composition of
various mixtures of landfills sewage sludges from and basic soils also present a
noticeable increase of EC. K, Ca, Mg and Na (Hue et al., 1993).The salinity of the soils
contaminated by leachates from

landfills may have a negative effect in semi-arid areas where salinity problems are not
uncommon. In such areas with little rain and high evaporation, the excessive salt content
of the soil is not easily leached (Hernttndez et al., 1999). Researchers report that soil
salinity has anegative effect on microbial respiration, especially when NaCl is
responsible for the salinity. They further indicate that salinization negatively affects
biological and biochemical fertility of calcareous soils with a negative influence on some
hydrolyses microbial respiration as well as the nitrate and carbonate content. This means
that the microbial activity of a soil and the cycle of important nutrients, such as P, N and
C, are harmed by the continuous salinization of the soils when saline water is used for
irrigation (Lima et al., 2004) .There was significant difference in the yield response with
the application of compost and leachate treatments.The increase in cations in the soils as
a consequence of leachate irrigation and placation of compost was clearly reflected by the
content of those elements in the plant.The Na content was the most affected nutrient.
Macroand micronutrient contents increased in the plants with leachate and compost
concentrations. Such increase in the cation content in the plants is one of the important
aspects that must be taken into account when compost and leachate are used as irrigation
fertilizer because high concentrations of cations in the plant tissue may inhibit some
biochemical processes (Hernttndez et al., 1999). Briefly, soil salinity from leachate
irrigation causes alterations in the nutrients uptake, which can vary considerably leading
to the accumulation of some nutrients and the lack of others. The results indicate that
leachate irrigation can generate a great accumulation of

Na and other elements in the aerial parts of the plants.Both of the materials contain
sufficient amounts of plant nutrients. Leachate contains the amount of OM than that of
town compost contains which is a superior fertilizing material than town compost. All
nutrients were higher in Leachate .Soil fertility level at the experimental site was low.



This resulted in a good response of applied compost. Compost and leachate from
municipal waste compost contain a variable combination of solutes, including inorganic
ions such as CI, SO4 -2, Ca, Mg, Na and K, heavy metals and volatile/semi-volatile
organic compounds (Clark and Piskin, 1977). It has been suggested urban waste compost
leachate should be used as fertilizers in forest and grassland ecosystems because of their
macro- as well as micronutrient supply (Hernttndez et al., 1999).

Residual plant nutrient contents in the soil after the crop harvest were found higher where
town compost and leachate was applied. It could thus be concluded that compost and its
leachate has valuable effects on the chemical properties of soil. The harvested crops had
exhausted plant nutrients as indicated by lower Ca, Mg,P and K values in control plots
than the values beforethe experiment. Increase in soil salinity is of special interest in
semiarid and arid environments where salination of soils is rather more common as a
consequence of high evapotranspiration. Under saline conditions, plants often exhibit
stress (Hernttndez et al.,1999). Changes in plant growth and in macronutrient uptake are
generally some of the principal effects. It is very significant, therefore, to interpret the
relationship between salt treatment and nutrient balance because of the importance of
nutrients in adaption to stress conditions (Lzzo et al., 1993). It is therefore necessary to
determine the suitability of waste compost leachates for agrosystems irrigation by
evaluating the influence of leachates on soils and plant uptake as well as other
ecotoxicological effects. Surface water, groundwater and the surrounding soil may
become polluted causing negative effects (such as bioaccumulation and toxicity) on biota
(Hernttndez et al., 1999; Bundela et al., 2010).

Table 1: Some phyvsical and chemical properties of the so1l used

Soil Property Quantity
Texture Loam
PH 7.80 (1:1)
EC (dSm™) 1.55(1:5)
OC (%) 0.19
N (%) 0.07
Available P (mg kg™) 24
Available E(mg kg ™) 230
Fe (mg kg:I]) 2.42
Mn (mg kg'') 248
Zn (mg kg™) 1.10
Cu (mgkg") 1.62
C d(mg kgh) 0.032
Pb (mg kg) 1.48

Ni (mg k™) 0.11




Table 2: Some Chemucal properties of the municipal waste compost leachate

Parameter Uit Cuantity
PH 54
EC (dSm™) 285
oM (%) 42

Dry Matter (%) 4
N (%) 021
P {mg L") 23
K (mg L"l} 1900
Na (meg L) 95
Ca (meq LY 125
Mg (meq LY 20
HCO3? (meq L) 400
cr (meq LY 125
Fe (meg L-1) 2874
Man (meq L) 356
Zn (meq LY 488
Mi (meq L") 3.752

Table 3: Some chenucal properties of the compost used

Parameter Unit Quantity
PH 6.44 (1:1)
EC (dSm™) 6.96 (1:5)
0OC (%) 11.68

N (%) 142

P (mg L 0.20
K (mg L"E- 1.18
Fe (mg Kg) F183
Mn (mg Kg) 606.2
Zn (mg Kgh) 1879
Cu (mg Kgh) 17.6
cd (mg Kgh) 2.8
Pb (mg Kgh) 205

Ni (mg Kg) 246




Table 4 : Effect of municipal waste compost leachate (MWCL) on some soil chemical properties

Treatment %{V/V MWCL/Water)

Soil properties control 20 ) 60
PH 82a 81b 19¢c 76d
EC (dsm']) 048d jJ8c 64b 144a
ocC (%) 009d 024¢ 0370 064a
CaC0; (%) 149a 1306 127¢ 105d
N (%) 0040b 0.06 ab 0.09 ab 011a
P (mg LY 1524 24.02¢ 3870 54.15a
K (mg L) 98 d 558 ¢ 760 b 900 a
Na (meq L) 024 153 ¢ 2760 333a
Ca {meg L) 284d 107 ¢ 2180 525a
Mg (meq L) 3.1d 78¢ 1380 37a
5047 {meg L) 103d 153¢ 2560 31.7a
HCo3? (megLh 414 107 ¢ 3030 7022
crt (meq L) 53d 177¢ 3020 60.7a
Fe (meq L-1) 6.7d 932¢ 12530 175.1a
Mn (meq L) 1224d 463 ¢ 4950 579a
In {meg L) 4004d 535¢ 6370 720a
Ni (meq L) 0.7d 16¢ 22b 3la
Means with commeon letter in each column are not sigmficantly different at p=20.05 according to Duncan
Multiple Range Test
Table 3 :The effects of MWC on soil properties
Available (mg Ke™)
EC oc p
T‘(‘:"’]‘I;‘j‘;m PH O g™ e NO®  p K Fe  Mn Zn Cu Pb Ni cd
Control 6'53 094d 0.16d 005¢ 14d 111d 22d 23c 0.09¢ l4c 14c 008d 0028c
15 %% 1ac 024c o006be 33e 123c 24c 24b 116 156 156 0lc P
30 %M1 15b 0436 007ab 3 1436 25b 252 15a  183a  16b  02b oV
60 6':4 1.7a 065a 008a 69a 192a 27a 27a 154a 187a 169a 03a 0.055a
Means with common letter in each colunm are not significantly different at p=<i0.05 according to Duncan
Multiple Range Test
Table 6: The effects of MWCL on concentrations of N, P. K and nucronutrients / heavy metals and vield in
COTIL
Treatment Dry Concentration (%0) Conceniration (mg kg "DM)
%(VIV Mean stem height matter
MWCL Water) (cm) W E(‘l sﬂﬂ N P K Fe Mn Zn Ni
Control 32d 36d 3c 0.1d 1d 142¢ 99d 139¢ 02d
20 407 ¢ 62c¢ 44c 04c 17¢ 176 ¢ 125¢ 14 8b 18¢
40 48 3b 74b 54b 050 15b 296 b 149b 14 8ab 390
60 502a 86a 6a 067a 2a 597 a 154a 149a 59a

Means with common letter in each column are not significantly different at p=0.05 according to Duncan
Multiple Range Test



Table 7: The effects of MWC on concentrations of N, P. K and concentrations of micronuirients / heavy
metals and yield in com

Treatment Mean stem height Dry Concentration (%) Concentration (mg kg DM)
(tha™) (cm) mé‘;“ N P K Fe Mn Zn Cu Pb
Control 31d 36d EN 0.1d 1d 140 ¢ 97d 135¢ 55d 02d
15 387¢c 6.2¢c 34c 02c 12¢ 166 ¢ 105¢ 1450 6lc 19¢
30 4450 68b 450 03b 140b 256b 129b 14.7ab 68b 330
60 492 a 73a 53a 037a l.6a 517a 134a 149a Tla 51a

Means with common letter m each column are not significantly different at p=0.05 according to Duncan
Multiple Range Test

CONCLUSIONS

This study showed an increase in plant growth as well as an increase in the availability of
certain nutrients. Waste compost Leachate is rich in plant nutrients and OM, and is acidic
in pH. It may therefore be used as a liquid fertilizer especially in calcareous soils. Due to
the high leachate salinity, frequent application and high rates are not recommended,
especially for salt sensitive crops. It was demonstrated that the application of compost to
soil improves some soil chemical properties. The nitrogen availability of the municipal
compost is closely related to the maturity of this material. Sequential compost application
can reduce inorganic N inputs for corn production, but must be balanced with P removal
to avoid excessive soil P accumulation. In general, Agricultural utilization of MWC and
MWCL is the most cost-effective management option over

traditional means such as landfilling or incineration as it enables recycling of potential
plants nutrients Therefore physicochemical analysis of MWCL and MWC is necessary
before its land application. Municipal waste leachate components is depend on municipal
waste and garbage components that vary with seasons, places and time of the day.
Compost components depend on what have used to make it. So withregard to variation of
their sources, continuing the investigations on evaluating the effects of compost and
municipal waste leachate on soil and plant properties, seem necessary. Compost
application to soil has a positive effect on the microbial population and rhizosphere
microorganisms and also contributes to the reduction of nematode populations in
plants.However, when big doses of compost are used, an inhibitory effect on seed
germination may appear. Therefore, more research is needed with different soil types and
MWCL and MWC amendment rates to evaluate the effect of MWCL and MWC
application on oilmicrobial biomass and reach the final conclusion
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